This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not Umited to): 
:• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to tlie 
Image Problem Mailbox. 



m^imf^Viff (jp) (12) ^ 4^ 1^ ^ $g (A) <.\\mvimwA^^^ 

124763 



(43)iii8B 7 ^(1995) 5^160 



(SDlntCl/ 




F 1 








B 2 3 K 26/00 


B 










26/06 


J 










B 4 1 M 5/24 


















OL 


(± 5 M) 


(21)ai^#^ 


4^^^5 - 271726 


(7i)aii^A 


000004237 


















(22) a 


^5^5^(1993) 10^^290 














(72)%^# 








































































(74) A 









(54) C^igcO^^^] t:— AX^V>^l/-1fV— ^>^^@ 



(57) imm 




—363— 



(2) 



7-124763 



^ffl^ vZt ^ili^mtT^ t'-AX^A- >^U-1f^- 

;^ ^7/^^->tc<k O^J^^tiTS: l/-- tf3tcoi^^^?^^^-r 
(O^mm^t^^f)^ 5 KH z 2 0 KH z CO^StC^^^ 

^mi^^2 0 u^tf^^ 2 0 0 u^cD^m\zwL^^nx^^^ 

^fc{12tc|B®cofc:-AX=^v>^U— ifv— 
CO 0 0 1] 

\Zs cy^mmQT.^ y'^/wx^mv-^^^^ii-L.T. 
^^>:=~>^\zx D ^—^m\z^m\.x'^-^z^^^n 

CO 0 0 2] 

ct3£5i5os$^] u-^'^-^>'tfmm\z:^n^^ 

t^ntz.^7.^^mM^'^-mx'T-^>cfm\zi^^vm 
nn^:^^ (mi<D:^m) '^7.^\zmi^^nrz:$c'^^ 

'7-!^m\zi^mi.m:k^^^mm^mmf^:^m (^2 

en^ u-if^^'^-^>^m^zm^'^'t^x7.^^^^ 
^—xu—^^^^^^^^ttxT—^^y^-r^yj^ m4 

CO 00 3] ^A<Dyjm\timh\.x^mA (a) jc^ 

» {cJ;^Tf^El (b) cDU-if/^>it';^;0<%^$n, 

<ou-if/v\^x^u-^m\zmyt'^'^x'^-^>^^rf 

Hjiff;^f^tCii:^;a::^f^lc43ViTBI2 (a) iZTFi-Ti^:^ 



CO 0 0 4] 

'^-^>^:^mt. mi:h^z^m2a:>^^x\t. 

> i^rt ^ ^ ffi ;t V X ^ f^^K L T^31-r -S ^ -5 

COT, ^mt^mfimtst^^v^j^f)i$>^. ^rz. ms 

<D:^&xumis ^2co:&S;ic*5tt^Tx^f^^ic^^ 
^j^ftmm-^n^:^^. m^'T:^^<Dmwi\B\^:^mrz\Z{i^>^ 

10 ^fj^^mUrzib\Z'y>->^ZlXhf}m<f3:^^j^f)^^ 

<. ±j^i.Tz:^m<DXj^i)mm^ti^f)^. ^^^r^io 
u s cDQx-r y^mm/wxxm^Lfzu—^^^M^ 

■^^<Dm^mmmrzoa:>x.^)i^^-i}m^iE>n. mm^ 
^mm\z^^tm^i^xm3 (c) \zm^^TMr:mmco 

o:>m^^f)^^^^xmf^<Dmj-^^uy3i^\z\tmmx^ 
-r. ^^(c. m'^m'¥-&^(D^-^>^\z\tmmi^^^^ 
20 'to>^'^7.^^>'^-^x\m%(T>'^—^->^\z 

CO 0 0 5] ^^^(D^tm.. i^Mnx h^^>r:>^/ 
ffi 0 -tP V - ^ > © ^ ^-r -5 d ^: T ^ 

CO 0 0 6] 

30 ^b&^myfr^rzist)(D'^7.^/^t^—>ii^mnBnrz'rx 
^^^u. mtE^:^^/'it^->^mmvxmm^nrzu 

CO 0 0 7] -y-^f XcoS;^^Sia:OTX^/^^— ><£^ 
rz^::^^/^i$^->\z^r)i^j^:^nfzu-ifyt(Di^m^m 

CO 0 0 8] CWS!l^QX-1'^>5"/'^Jl/X%^U~1f^cO 

'^f^if^2 0 u^ib^6 2 0 0 //|^>cD©SStClS^$nTli^ 
CO 0 0 9] 

Cf^>^] vx^^/'^i$'->tcJ:OM?^$n;^cU>i^*^L— 

ifyt^'y—^m\zmiSi'^'ti:^^-r^<Dx. y-^srco 

CO 0 1 0] L^— lf5fecDl1J--r i^^Hciitt^^^ 

50 mmti^-^^xox. u—^yt<o^mf)^^m^nx. v—^ 



—364— 



(3 

3 

[0 0 11] 

[0 0 12] 0 1 (a) \t^^m<DY^-AA^v>^U 

-^'^-^>'if&m<D-mmm(D^i-mm. mm (b) \t 
mm (a) <Du—^'^—^>^^<Dmmm. m2 (a) 
urn 1 (Du— tf^^gg 1 i^-^^mm^nrzu—^f^omn 
:&\^\zmMU:^\^<Dj:^)V^'~i^:f^m. mm (b) \tm lo 

m (c) \tmm (b) (Dmmui2^mMvt:i\^-^^ 
<Dmn':^mzuf^u^mm. mm (d) \-xmm (c) <r> 
v--^^(omn:^mz)M.nf^'jj^<DJi^)i'^-~^^m. 

(a) (a) Ol/—- tf^(::i;^»7— ^Ml 1 

h^^-ria, f^s (b) \tm2 (c) cDu 
-if3i£tci^y-^Mi loi^^^^-rs. mm (c) 
fil^® (a) complex 3}^ hJc^oiinx^n/cisiSco^ 
mm. mm (d) f^i^ia (b) (Di^^tc<fcojrax$n;t 

(e) (11^2 (a) Ol/-if>t(D^ a? 
^^TEI, f^ia (f) ftf^s (e) co^^^tc.tr)iqx$ 

ritz.mm(DW\mm. 04 (a) , (c) j^cfcu^ (e) 
^n^tiQx^ h\zm.^ri^^>mmi)'^i 0 

s . 5 0 s J:tX8 0ms Tab^^fflI/X;l'XC9:t> 
• :t:7^£:^-rEJ. f^S (b) . (d) (f) 
n^nmm (a) . (c) :t5^ZS (e) co^1^/^;UX(C 

[0 0 13] e:(Dlf-AX4^^>^U'-ifV-:^>^g 
MH, l/-- tf^^l§li:^^3i:5tlfil^ll5^-4t ^ 
"7X^7 5 ^/^;UX^-^ 6 tlf-AX^XXA>y 7 
;^;UAV^-^8. 9i: f 6H/>X1 0^5^t:7I/-A 1 3 

Mi^QX-f-z^'ZL-^;/ F2^£:{i;^TV^Tf^ffllSg (^m 

Tn) <Dmm\z^r)RF/^^-<DmriMi^m^^-v^^m 

8, 9(D^^-(DKm\Z^r) f eU>Xl 0(D:^1^\Z\^ 40 

\^^n. i ev>xio^mr:>xKf'-^mi\±.\zf^m 
'r^^o\zts.-ox^^^^. fc*— Ax=^A'>^^:y;w^vp^— 
^8. ^(Dmmz^'Dxnn.f^ri^. 
[0 0 14] :lZL^x\zw^m\.t:Lmm•m^<D\^'-J^:^ 
^^r>^\^—^^-^>ifmmt.mm^^^f)^. 
mxy^^^mi^^ ^- 4 1 tf-Ax^x/^v^ 7 <oHfjtc 

TX^7 5i:/^;UX^-i?'6;5t|g;frt^n. ^i^lc^^S 

fig] 2 (b) <z)gfrM0fc^-r«t3;^, -^--f x^&^^en^n 
^fs.^Wim<D^)>^w\^—>^ts.vx\,^^mMmi 2 50 



f^ra¥7- 1 2 4 7 6 3 

4 

^ti^fzib. -7X5^ 5±coSi§S51 2co/1^->(i*tP3 
U>i/«»c$nTt.i^o -tf-rXco||;5:^SiSSSl 
2 7&^f^41-R±trTX^ 5±fcSM$nTl^T, VX^ 5 

3-e^5fe$n, u-'if^mmi:^^^<Du-^yt\zs^m^ 

—^B, 9T^^$n. f eu>xi o^m^x'y—^ 
(DMumi i\zm3 (b) \z^'r^o:^^j>^^(D^^ 

[0 0 1 5] 0 3 (a) tC^-rt^5l^(^ft^X7}^v htCct 

':>ximji^n^mm<DWTmmm (c) ir:^-r<t3i;:. 

4'^L^gP;^^^Sa6T^g<;^^o (e) fc^m^ 

^fK05^^lS3^£L:tl-— !f^c^i^^tCJ;oTJnX^n-5lt 
«l<DE^Mfifl0 (f) \Z7fk'rJ:o\z. ^\tr)^sL^^i)m^ 

[0 0 16] ^intcit-^. ^mmmxitmx.mxto^'- 

^>cr\t\^-A7.^^>\z^r)m3 (b) izTn-r^orz 

u >^ik<Di^mi}^WiVxm^n^mm(Dr\j^^\ztuPL 
^n^ji:^ji^^—f)^^mit'^nxi^^^<Dx. mm (d) 

ti^u-'ifyt<D^mm^^m:i5KHzii^i^ 2 okhzcd 
mm\zm^^nx\^^^i^^. m4\z7r:'r^^iz. mm^m 
\z^r)Mmn)i^x^:t>h'r^mr^^^ u) tc^rso 

/I s tT^Z,t\z^^X. (d) tc^fi^j^coi/— tf/^ 
^l^XT^t^S^n. ^fc, ^^^/Vi/XcO:t>^K^& (e) 
\z^^ 8 0 M s it" ^ c: t J: t3 T. .(f) tc^t*^?^ 

c^u— tf/x;ux;^it^M$n^. mmv\^x(D:t>nmf)^ 

AJl.XtSCWfSi^QX-l' u/^/'^^l^X^Slz-ifc^^fi 

±. mm (d) :feci:c/ (f) <D^z>\z. ^/^;l^XPi {z 

m^xm^m<Dmi/vi:;^P2 t&^^^l, ]y-if^<Dmm 

m:^\^<DX.^JU=^'-f}m^(DJ:v\zM^i^tf3:^:f^^\ U 

fzi^^^x. 'T—^>^\z^\'f^mm<Dmj:m^\t^<D 
^^izmKu^r. ttij^vrcmm(Dn}:^\^\zmx^n^ 

J^^)i^^-<DW-m^tm^^X 2 0 /ini£ATi:t--5Ci 

i)^x^^, ^Tz. mm/^)i^xmn<D/v\^7s^^^{[:^'^ 
(^)-c=i > h ^x h<D^\.mnTom^nxm^mm^^ 

X^e<3^;^tLTiDXP§tC^^*r'5«COaSn> 

[0 0 17] ^f^ssfifgcuf-Ax^^^v^cu— 



—365— 



(4) 

5 

CO 0 1 8] 

^7;K^^^^r^^&2 0 M^~2 0 0 MS^c^ieffi^-r-s^ 

C^l] (a) :^^?gcOlf-AX^^>^U-1f^-^ 
>^^B©-|lffi^co^®^, (b) (a) coi^-lf 

[^2] (a) \tMi(o\y-^^m^if)^^mm^ntz 

—xommmx^^. (c) (b) oi^jges 1 2 so 
(d) n (c) (Dv-^^<Dmff^mz]M.nfs,'^}^(D:c 

[02] 




(«) (b) (c) (d) 



i(^^¥7- 1 2 4 7 6 3 

6 

mz] (a) H02 (a) (^l/-- lf«tCcfc^»7-i^® 

1 1 h^^rmx$>^. (b) «02 

(C) tf^fC^^r;-^®! \ (Dl^^^TT^-fWiX 

$)^. (c) H (a) <D9k^7.'^^yh\Z^^M:L-^ntz. 

fii^co^Msrdb^. (d) (b) (Dmmz^mwjL 
^nitmmL<j>w\mmx^^. (e) ^^2 (a) cou- 

icoiie^^^-rig-cfe^o (f) (i (e) oig^iccfco 

[g[4] (a) \-tmi(DQ:^^ y'^rL-yh2\zm^ri 

^•t>mmti^ 1 0 tim<DUW^)VX(D-:^> • :d-:7:£^-r 
STab^o (b) « (a) cr>$g^A;uxic<fcO^^$n 
J^cl/— tf<D&J^igT&^o (c) (i;r>^FBW5 O/zm 
CO^10|I/'^;i/X(D:^-> • :t:7$^-r0T$>^o (d) 

(c) (j>mmj^)vx\z^r}^m-^nT:L]y-^<D^tkmmx 

(e) lS:t>^F^d^8 0;im<D^||iA;PX<D:t> 
• :t:7^^'r0T^'5o (f) \t (e) CDfd^/IJUXtC 



1 




2 




3 


^« 


4 




5 




6 




7 




8 


f e u>x 


9, 




1 1 




1 2 





Pi ^/mx 
P2 m/v]^x 




—366— 



^m^^7 - 1 2 4 7 6 3 




—367— 



Searchigg PAJ 



http://wwwl.ipdLjpo.go.jp/PAl/result/detaii/mair/wAAAa020. 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-1 24763 

(43)Date of publication of application : 16.05.1995 



(51)Int.CI. 



B23K 26/00 
B23K 26/06 
B41M 5/24 



(21) Application number: 05-271726 

(22) Date of filing : 29.10.1993 



(71) Applicant 

(72) Inventor : 



NEC CORP 

BABA YOSHIMITSU 
WATAKARI SATOSHI 



(54) BEAM SCANNING TYPE LASER MARKING DEVICE 

(57)Abstract: 

PURPOSE: To reduce the cost, to use for thin type 
electronic parts and to improve processing capacity. 
CONSTITUTION: A mask 5 is provided on the optical axis 
of a CW exiting Q switch pulse oscillating laser beam 
which is emitted from a laser beam oscillator 1 and the 
beam is scanned by forming the image of laser beam 
which is transmitted' through a ring shaped pattern on 
the mask 5 with a beam expander 7. galvanometers 8 and 
9 and an f 0 lens 10. Thus, machining depth in the width 
direction of a plotted line on a work 1 1 is uniformed and 
the maximum depth is made shallow and the thin type 
electronic parts are marked. A waveform of laser pulse is 
improved by making an oscillating time in one cycle of 
oscillating laser beam 20 H second to 200 // second to 
contribute to reduce the machining depth and to improve 
visibility of marking. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Beam scan formula laser marking equipment characterized by having the mask with 
which the mask pattern for shading the periphery section and the core of a laser beam was 
prepared in the beam scan formula laser marking equipment which performs marking for CW 
excitation Q switch pulse oscillation laser beam by beam scanning, forming ring-like image 
formation in a marking side by the laser beam orthopedically operated using the aforementioned 
mask pattern, and performing marking. 

[Claim 2] Beam scan formula laser marking equipment according to claim 1 which forms the 
image formation of the laser beam orthopedically operated by the mask pattern which has two or 
more mask patterns from which size differs, and was arbitrarily chosen among two or more 
aforementioned mask patterns. 

[Claim 3] Beam scan formula laser marking equipment according to claim 1 or 2 with which the 
oscillation frequency of CW excitation Q switch pulse oscillation laser beam is set as the range 
of 5 to 20kHz, and the oscillation time in 1 cycle of the aforementioned pulse oscillation laser 
beam is set as the range of 20micro second to 200micro second. 

[Translation done.] 
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3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the beam scan formula laser marking equipment 
which carries out image formation of the CW excitation Q switch pulse oscillation laser beam to 
a work side by beam scanning, and performs marking especially about the laser marking 
equipment which performs marking in the mould section of electronic parts etc. 
[0002] 

[Description of the Prior Art] The method (the 1 st method) which the marking method in laser 
marking equipment makes penetrate the mask with which the content of marking was drawn in 
pulse excitation laser, and carries out image formation to a marking side, and can be 
conventionally printed on it by package. The character drawn on the mask is chosen by the 1 st 
scanner mirror, and there is a method (the 2nd method) which carries out image formation to a 
work side by the 2nd scanner mirror, and can be printed in a character or a trademark one by 
one. Replace with a mask, make a liquid crystal panel drive, and carry out package irradiation of 
the pulse excitation laser beam, or a liquid crystal panel side is made to scan CW excitation Q 
switch pulse oscillation laser beam, and there is the method (the 3rd method) of carrying out 
marking by the transparency laser beam. Moreover, a marking side is made to condense the laser 
beam obtained by CW excitation Q switch pulse oscillation, and there is also the method (the 4th 
method) of making scan a laser beam and carrying out marking by the scanner mirror. 
[0003] By the Q switch control pulse (ON) of 10 microseconds of laser oscillation time which 
shows drawing 4 (a) as one example, the laser pulse of this drawing (b) is oscillated, and the 4th 
method makes a work side condense this laser pulse, and is performing marking. In this case, the 
energy of the laser beam before condensing serves as a distribution shown in drawing 2 (a) in a 
direction right-angled to travelling direction. 
[0004] 

[Problem(s) to be Solved by the Invention] By the 1 st and 2nd methods, since the conventional 
laser marking method mentioned above needs to create and manage the mask describing the 
content of marking, it has the fault that costs and time increase. Moreover, although the fault by 
the mask making in the 1st and the 2nd method is canceled by the 3rd method, while the drive 
circuit of a liquid crystal mask is newly needed and equipment cost goes up, there is a fault to 
which a running cost becomes [ the life of a liquid crystal mask ] high at eye a limited hatchet. 
Although equipment cost and the running cost of the 4th method are low and the fault of the 
method mentioned above is canceled Since the laser beam generated in the Q switch control 
pulse of 10 microseconds of oscillation time is made to condense and marking is performed While 
the depth of the processing cross section which the energy per unit area of the laser beam in 
respect of marking is raised, and the irradiation section carries out evaporation evaporation in an 
instant, and shows an example to drawing 3 (c) amounts to 50 micrometers - 100 micrometers 
Although the visibility of a mark is inadequate, and it cannot be used for the electronic parts of a 
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thin form but a trademark is further usually contained in marking of electronic parts, since there 
is need, such as smearing away by the scanning method in addition to marking of a profile, in that 
case, there is a fault of a low in a throughput. 

[0005] The purpose of this invention has equipment cost and a low running cost, and it is being 
able to use it also for the electronic parts of a thin form, and offering the high laser marking 
equipment of a throughput. 
[0006] 

[Means for Solving the Problem] The beam scan formula laser marking equipment of this 
invention has the mask with which the mask pattern for shading the periphery section and the 
core of a laser beam was prepared, forms ring-like image formation in a marking side by the laser 
beam orthopedically operated using the aforementioned mask pattern, and performs marking. 
[0007] It has two or more mask patterns from which size differs, and what forms the image 
formation of the laser beam orthopedically operated by the mask pattern arbitrarily chosen 
among two or more aforementioned mask patterns is included. 

[0008] The oscillation frequency of CW excitation Q switch pulse oscillation laser beam is set as 
the range of 5 to 20kH2. and the oscillation time in 1 cycle of the aforementioned pulse 
oscillation laser beam contains what is set as the range of 20micro second to 200micro second. 
[0009] 

[Function] Since a work side is made to carry out image formation of the ring-like laser beam 
orthopedically operated by the mask pattern and it is scanned, while the processing depth in a 
work side equates, and not becoming deep but improving the visibility of marking, it can be used 
for thin electronic parts etc. 

[0010] Moreover, without improving the wave of a laser beam and making a work side evaporate 
in an instant, since the oscillation time in 1 cycle of a laser beam is long, the processing depth 
can be made sufficiently shallow and the visibility of marking also improves. 
[0011] 

[Example] Next, the example of this invention is explained with reference to a drawing. 
[0012] Drawing 1 (a) The plan of one example of the beam scan formula laser marking equipment 
of this invention. The energy distribution map of a direction right-angled to the travelling 
direction of the laser beam by which the side elevation of the laser marking section of this 
drawing (a) and drawing 2 (a) were injected from the laser oscillation machine 1 of drawing 1 as 
for this drawing (b). The cross section of a mask pattern with which this drawing (b) was 
established in the mask 5 of drawing 1 . A cross section right-angled to the travelling direction 
of the laser beam to which this drawing (c) penetrated the transparency section 12 of this 
drawing (b). This drawing (d) The energy distribution map of a direction right-angled to the 
travelling direction of the laser beam of this drawing (c). Drawing showing the condensing spot of 
the work side 1 1 according [ drawing 3 (a) ] to the laser beam of drawing 2 (a). Drawing showing 
the image formation of the work side 1 1 according [ this drawing (b) ] to the laser beam of 
drawing 2 (c). The cross section of **** into which this drawing (c) was processed by the 
condensing spot of this drawing (a). The cross section of **** into which this drawing (d) was 
processed by the image formation of this drawing (b), drawing showing the image formation of 
the work side 1 1 by the laser beam to which this drawing Ce) shaded only the periphery section 
of the laser beam of drawing 2 (a). The cross section of **** into which this drawing (f) was 
processed by the image formation of this drawing (e). drawing 4 (a), (c) And drawing showing 
turning on and off of the control pulse whose ON time when (e) is sent to a Q switch unit, 
respectively is 10 microseconds, 50 microseconds, and 80 microseconds, This drawing (b). (d), 
and (f) are the wave form charts of the laser oscillated by the control pulse of this drawing (a), 
(c). and (e). respectively. 

[0013] The laser oscillation machine 1. the light-receiving board 3. the optical-axis adjustment 
mirror 4. a mask 5. a stepping motor 6, the beam EKISUSU panda 7. galvanometers 8 and 9. and 
the ftheta lens 10 are set on a frame 13. and this beam scan formula laser marking equipment is 
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constituted. The laser oscillation machine 1 is equipped with the ultrashort-wave Q switch unit 
2, and injects the laser beam by CW excitation Q switch pulse oscillation by control of a control 
unit (un-illustrating) synchronizing with the control pulse which Is the repeat frequency of RF 
power. After being reflected by the optical-axis adjustment mirror 4 and expanding a beam 
diameter by the beam expander 7, the laser beam injected from the laser oscillation machine 1 is 
turned in the direction of the ftheta lens 10 by reflection of the mirror of galvanometers 8 and 9. 
and carries out image formation on the work side 11 through the ftheta lens 10. A beam scan is 
performed by rotation of galvanometers 8 and 9. 

[0014] Although the composition explained so far is the same as that of conventional beam scan 
formula laser marking equipment, in this example, it differs from the former in that a mask 5 and 
a stepping motor 6 are formed between the optical-axis adjustment mirror 4 and the beam 
expander 7, and the light-receiving board 3 is formed further. The transparency section 12 which 
is making some ring-like patterns with which sizes as shown in the cross section of drawing 2 (b) 
differ on a mask 5. respectively is formed, and it is made to have been obtained in circular 
ring-like image formation in respect of [ 1 1 ] a work by the beam light which penetrated the 
transparency section 12. Since a mask 5 is arranged so that the laser beam reflected here may 
not return an optical-axis top. and it may cross diagonally to an optical axis, the pattern of the 
transparency section 12 on a mask 5 is made into the shape of an ellipse ring. Moreover, the 
transparency section 12 from which size differs is arranged on the concentric circle at the mask 
5 top. and can choose now the ring-like mask pattern of arbitrary sizes by the stepping motor 6 
which is the rolling mechanism which rotates a mask 5. Light is received with the light-receiving 
board 3. and it is made for the laser beam reflected with the mask 5 to have not affected a laser 
beam from the laser oscillation machine 1. After being able to extend the laser beam which 
penetrated the mask 5 by the beam expander 7, it ties the image of the shape of a ring as 
scanned by galvanometers 8 and 9 and shown in the processing side 1 1 of a work through the 
ftheta lens 10 at drawing 3 (b). and marking is performed. 

[0015] A core becomes very deep as the cross section of**** processed by the conventional 
condensing spot shown in drawing 3 (a) is shown in this drawing (c). Moreover, as the cross 
section of **** processed by the image formation of the laser beam which shaded only the 
periphery section shown in this drawing (e) is shown in this drawing (f), a core becomes deep 
too. 

[0016] Since the energy added in the width direction of**** jp which the image formation of the 
shape of a ring as shows marking in respect of processing to drawing 3 (b) with a beam scan in 
this example moves compared with this, and is acquired is equalized, the processing depth 
becomes almost equal as shown in this drawing (d). Moreover, although the oscillation frequency 
of the laser beam controlled by the ultrashort-wave Q switch unit is set as the range of 5 to 
20kHz with this laser marking equipment By being referred to as 50 microseconds which shows 
time to set a control pulse to ON with a control unit to (c) as shown in drawing 4 The laser pulse 
of the wave shown in (f) is oscillated by being referred to as 80 microseconds which the laser 
pulse of the wave shown in (d) is oscillated, and shows the ON time of a control pulse to (e). The 
laser pulse oscillated since the ON time of a control pulse is 50 microseconds and 80 
microseconds is the main pulse PI like this drawing (d) and (f) on the property of CW excitation 
Q switch pulse oscillation laser. They are two or more subpulses P2 continuously. It generates 
and the energy of the direction of a time-axis of a laser beam does not become steep like 
before. Therefore, like before, the processing depth of **** in marking does not become deep, 
but can be conjointly set to 20 micrometers or less with equalization of the energy added in the 
width direction of **** mentioned above. Moreover, since discoloration on the front face of a 
resin of a work can be optimized by changing the pulse width of a control pulse signal, good **** 
of contrast is obtained, visibility increases, and also the amount of the soot generated as a 
secondary effect at the time of processing is also controllable. 

[0017] Since it can perform performing painting out of the inner direction by the mask pattern of 
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big size etc. after the visibility of marking is improved, and it draws a trademark profile by small 
ring-like image formation since the size change of a mask pattern is possible for the beam scan 
formula laser marking equipment of this example while being able to use it for the electronic 
parts of a thin form, since the processing depth of a work side is shallow, shortening of floor to 
floor time is realized with upgrading. 
[0018] 

[Effect of the Invention] As explained above, when this invention forms a laser beam in the 
shape of a ring and carries out image formation through a mask Since the processing depth of 

on a work side with a beam scan equates and the deepest depth decreases, laser marking, 
such as electronic parts of a thin form, becomes possible. While the wave of a laser beam is 
improved and making the processing depth of a work side still shallower by making oscillation 
time of 1 cycle of a laser beam into the range of 20micro second - 200micro second combining 
with the discoloration effect of work material, and visibility improving, and also by being able to 
perform control of the amount of the generated soot and choosing the mask of arbitration size 
from the masks of further two or more pattern sizes After carrying out marking of the profile by 
the mask pattern of small size in the case of a trademark etc., it is effective in disposal capacity 
improving — it can smear away by changing to the mask pattern of large size. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **=Mc shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 (a) The plan of one example of the beam scan formula laser marking equipment of 
this invention and (b) are the side elevations of the laser marking section of (a). 
[Drawing 21 (a) is the energy distribution map of a direction right-angled to the travelling 
direction of the laser beam injected from the laser oscillation machine 1 of drawing 1 . (b) is the 
cross section of the mask pattern prepared in the mask 5 of drawing 1 . (c) is a cross section 
right-angled to the travelling direction of the laser beam which penetrated the transparency 
section 12 of (b). (d) is the energy distribution map of a direction right-angled to the travelling 
direction of the laser beam of (c). 

[Drawing 31 (a) is drawing showing the condensing spot of the work side 1 1 by the laser beam of 
drawing 2 (a), (b) is drawing showing the image formation of the work side 1 1 by the laser beam 
of drawing 2 (c). (c) is the cross section of **** processed by the condensing spot of (a), (d) is 
the cross section of **** processed by the image formation of (b). (e) is drawing showing the 
image formation of the work side 1 1 by the laser beam which shaded only the periphery section 
of the laser beam of drawing 2 (a), (f) is the cross section of **** processed by the image 
formation of (e). 

[Drawing 4l (a) is drawing showing turning on and off of the control pulse whose ON time sent to 
the Q switch unit 2 of drawing 1 is 10 micrometers, (b) is the wave form chart of the laser 
oscillated by the control pulse of (a), (c) is drawing showing turning on and off of the control 
pulse whose ON time is 50 micrometers, (d) is the wave form chart of the laser oscillated by the 
control pulse of (c). (e) is drawing showing turning on and off of the control pulse whose ON time 
is 80 micrometers, (f) is the wave form chart of the laser oscillated by the control pulse of (e). 
[Description of Notations] 

1 Laser Oscillation Machine 

2 Ultrashort-Wave Q Switch Unit 

3 Light-receiving Board 

4 Optical-Axis Adjustment Mirror 

5 Mask 

6 Stepping Motor 

7 Beam Expander 

8 FTheta Lens 

9 Ten Galvanometer 

1 1 Work Side 

1 2 Transparency Section 
PI Main pulse 

P2 Subpulse 



1/2 



03/04/02 10:26 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ej. 



2/2 



03/04/02 10:2e 



